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1 
My invention relates fo muiti-bladed rotors 
for the propulsion of craft and more particuiarly 
of aircraft. 
One object of my invention is fo provide a mul- 
ti-bladed rotor of improved construction which 
will be more convenient in use than the known 
arrangements. 
Another object of my invention is a rotor 
wherein full engine power will be nsed with high 
efliciency. 
Still a further object of my invention isto 
provide a multi-bladed rotor which may give 
rise to such a lifting action that the aircraft 
equipped therewith will be transformed into a 
helicopter. 
With these and other objects in view my im- 
proved multi-bladed rotor is preferably construc- 
ted as illustrated in the accompanying drawings 
in which: 
Fig. 1 is a rear view of my improved rotor 
with parts in section, taken along line I--I of 
Fig. 3. 
Fig. 2 is a fragmental plan view with section 
taken along line II--II of Fig. 1. 
Fig. 3 is a plan view taken along line III--III 
of Fig. 1, the tfltable plate being supposedly re- 
moved. 
Fig. 4 is an enlarged partial vertical section 
of the casing taken along the axis of a blade to 
show the mounting of the inner end of a rotor 
blade. 
Fig. 5 is the corresponding plan view with the 
upper half of the casing supposedly removed. 
Figs. 6, 7, 8 and 9 are enlarged detailed sec- 
tions taken along lines VI--VL VI--VI, Vrr-- 
VIII and IXhIX of Fig. 3. 
Fig. 10 is a perspective view of the rotor sup-. 
porting member. 
.Fig. 11 is an enlarged section showing a blade 
controlling roller in its guide. 
Fig. 12 is a fragmental side view corresponding 
fo Fig. 2 fo show the pivotal attachment of the 
oscillatable plate to the supporting sleeve. 
Fig. 13 illustrates the upper end of the rotor 
shaft, the driving pinion supposedly rem0ved. 
Figs. 14 and 15 are perspective views illus- 
trating securing members for the circular roller 
guide. 
Fig. 16 is a perspective sketch illustrating the 
operation of the gearing adapted to transform 
the relatively small angular oscillation of the 
controlling rollers into a large oscillation of the 
blades, the various members being supposedly 
spaced apart from each other for a better un- 
derstanding of the drawing. 
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Fig. 17 is a side view of the guide-way for the 
controlling rollers, the position in fuil lines cor- 
responding to the normal forward lïight, the 
position in dash lines corresponding to hovering 
5 and the position in dotted lines concerning back- 
ward flight. 
Figs. 18 to 2O are diagrams showing in full 
lines the slopes of the guide way and in dash 
lines the resulting variation of the blade pitch 
10 at the three positions above-mentioned, it being 
understood that the slopes of the guide-way 
have been greatly exaggerated for the sake of 
clearness. . 
Fig. 21 is a perspective view of an aircraft pro- 
15 vided with three rotors according to my inven- 
tion. 
My improved rotor comprises a four-armed 
casing formed of upper and lower parts ï, 2 
(see Figs. 1; 4 and 5) enclosing four radially 
20 disposed shafts 3.  
Each shaft 3 has an enlarged portior and is 
carried by two ball bearings, as indicàted .at 
and 5, while two other ball bearings 5 and ] are 
provided to prevent axial displacements and to 
25 afford smooth rotation. Ofling is ensured by an 
axial canal 8 with branch passages 9, a free spaee 
being left between shafts 3 and the inner faces 
of the casing. 
Shafts 3 form the rail portions of the blades 
3o 10 (Fig. 1). The latter are spoon-shaped mem- 
bers ruade of forged and stamped aluminum alloy. 
They rotate together with easing I, 2 about the 
vertical axis thereof, as explained below, and 
they are at the saine rime rotatable about their 
35. own axis. 
Casing I, 2 is also .ruade of light alloy. Its 
vertical end faces are provided with steel sheets 
11 (Fig. 4) flxed by screws I (Fig. 6) and united 
with each other by screwed steel tongues 
4O One of the latter bas a raised end carrying a eoil 
spring I§ and at 90 ° thereof there is also pro- 
vided another angle member 15 carrying-another 
coil spring 17 turned towards spring I §. - Be- 
tween sprirgs I§ and I there is arranged a fiat 
45 radial member 13 formed of the ends of a steel 
hand wholly or .partly surrounding the Córre- 
sponding shaft or raff portion 3 and secured 
thereto by screws. In this manner when the 
blades oseillate through 90 ° as hereinafter ex- 
5O plained, member 18 alternately depresses sprigs 
i§ and 
Eah arm of casing I,  is embraced by a steel 
collar 19 (Figs. 1 and 3) the ends of whichare 
bolted to the corresponding arm 8 of a four- 
55 armed steel member formed of tvo steel bars 



crossing each other, one of the latter being 
formed integral by stamping with an axial shaft 
2| (Fig. 10). A steel plate is inserted between 
the ends of collar |9 and the bolt heads or nuis 
to ensure better repart:tion of the wrenching 
force. Bars 20 may be assembled by any means, 
for instance by one of them being forced through 
a transverse notch of the other one. The lower 
end of Slàa:f;2.tig provided With t strainer 
(]Fig. 3);.: : Br  andshaft 2 |« are'=bored- axially I0 
in such a manner that off introduced inço shaït 
2| may fiow into the casing via strainer 
canal 0 and passages 9, 
Shaït 2| is rotatable within  ëtc'1 
stêël 
column 22 (Fig. 1) wh:ch is bolted to,an.internal. 
spar 23 of an aircraft wïng,, the spar 23,.being.. 
diagrammatically ïllustrated'" iï Fi:. 
upper and lower parts in section. 'iollér 
interposed between shaft 2 | and column2:2- Thè. 
upper end of shaft 2| is, provided with a bevel 
gea-r-2 hich, js: keed::thereo. byçmens.-p a 
eical:key..a-:24a:çFig%,S-)"; t_he.said:gear r.e.st- 
in çnfa?roller bem-i _ng:.2jtself suppor£ed: by: :a, 
plate:2 :. -And«above, gea 24 :shaft, 2- 
Culaf r, ecess, engagédç by? aç: ri, ng:,: : .(F]: !3)» 25 
formed of two halves screwed wïth 
Shaft 2=is.,thus pevented fm.mslidingçdon: 
-:.Gear; 24:.meshesvith;a pin, ion, 2$:carriect, 
end:of .me horizontal shat-. 29 drivço" by: theengæine 
thug.h an.- aPpropr2,ate» s2ee:ire ducing; 
is::of,a4EEvantage fo dispose::for shaft29/of,: tw9 seeds, corresponding-o 9pbstantialIy:600/and 
R. P. M. for shaft 2|. A cross 
disppsed/betweenthend being 0f 
e-uppÇr-part of:spar 2Stotribte ee:the 
fting forces. 
-n.each: shaft: or.: rail: S, .externaR: of: casg 
I 2, here issecured a laye:SO (Eg.8).ofi:anti, 
fctio aIloy fomd.: of- two:- sm[-çyn_dical 
sheets ed by means of appropriae:scr2w,( 
sleeç is: loosely.: munted on thisï layer., such 
slveçbegmade in-two -rz.of ligt-çtIo»th 
andesteebsheet:(Wchmuy be.in tO parts  
wound around:lse.SO  for a:frictionat ling- 
in: oentac thêrewith: and with-:two::lateml; puir 
tending» close fo shaft: /" On tssleevg: there: 
seced an arcuate base SS integral .wiha rod 
(gs; 8and 16). etendig rdialIy- of :shaft: 
but aing ifs en: ben longiudinali 0usaid 
ms:- o screws;; a. sh0wn - nd morer-: two 
sel ,coars S  embrac¢-the :said bsse: togetber 
with«i.suppoçting«sleeve the:ends:of-:such-col 
lars s being bolted together with the:.ends; off 
the içr/steel sheet( The,utersl shcet: and 
S .re :atso ussembled-:  s¢ews. ,and- by:mall 
srtonges- S : ,The.two. halves.of the-:slÇeve 
arc formed- with: opposedprotruding: 
- ttwilt:be-understood-that the it thuslormed 
may osciate -smoothly: p' shaft S, undeç- the 
actibn:-of roller S»..S-hereiafter/expiaind.  
AI .disp!acement. 0n-: shft.. S:.:is/preventçd :b, 
aus,-oç two: end-ngs , (Fig. S): flxd: on 
 :-theour. end-of, each arm.of asing/ 
there!s laterally/fixed: blook  - having 
jçting: qog 4t a-2ngang a'groove .f0medAn- he 
cssing:arm--(Egï 9) : : Biock 
mensof:-- ste.et colar::ç2 . wh:eh 
fixed fo the casing by means of screws Sch as 
aRoy; if  cri two:- horizontal " steel 
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the said block, the said rods forming shaïts for 
elongated rollers 0 rotatably carrying a sleeve 
 (Figs. 7, 8, 9 and 16) having opposed pro- 
truding lugs 8 connected through paralIeI con- 
5 necting rods 9 with the aforesaid lugs 38, 
corresponding fo the next arm of casing |, 
as cIearly shown in Figs. 3, 8 and 16. On the 
free end of rods  (Fig. 9) there is fixed a 
Waslie. 50-t rëtain ofir greasë«and :to.prevent 
r011érs-0-.fom moving'.IbngitudihallF 'under the 
action of centrifugal force. SIeeve  is more- 
bïer internaIly lined with rhin steel sheets fo 
prevent, war, since the said sleeve and rollers 
46" arei2idë Of light alloy. 
15:: Pefen.ihg_to Fig. 8 if wiI1 be understood that 
wh,e n theuni. 3L,32, 33, 34, 35 osciIlates, sleeve 
4ïç0sciltRted inunison therewith. 
: 'Slëeë 4has an anti-friction lining 5| (Fig. 6) 
which'.i:flxed thereto by any appropriate re:ans, 
for instance by means of screws, and if rotates 
within a:steel cotla 2 which is. bolted-.to anqther 
This connection is re-inforced by rigid ste.e,t-mem 
bers :-vhiç h a, re alsq:.-çlmPed wih theçlts 
3)- each Siècle of. collar: 52. t0 .pre=vent, 
Sliding. 
Sleeve 4] carries a cogged steL sector 
(FgS« 7 and- 16). screwed thereon, wh:ch 
O wiï notler Steel ector 5l"clamPed on. 
Sector 5l bein smaller i n .radius-han. sCt.Ù_.50 
it,,will bé.nderstood .that fbr;.a, limited, angle-of. 
Shat 3 itself- is oscfllated through: a:mucb!arg 
5 angle. Ilï the em50diment illustrated: 
of, osciItation pro,vided-, for- ,follet 35, i. of ° 9' 
andAt-corresponds:-to an::nle 
90ï -0, _.s.h0,ft. 31nd,conseqently,. foç.b.ade -|.0 
The radial poton of r6d 34 ïS 101.5 mfllim.ete,r  
10 long- an. ai. the uPpermost..P°siti°n o. r.ollçrç:3 
the.-axs of.-the.latter-.is 98 millimeters:above-,he 
gxis of rail 3, this distance being 78 millinte.r s 
when. follet 35. i 8. at:the ow_ermo.st position .... 
Sect6r 5a screw.ed-!to:..s.!eev e .47:/i .>mo..rèove 
,secured- through, an:. intermediate -member 
notches provided in sleeve ), the said me.robe.r: 
being ha .turc ïastenedto .sect0r- 5a->by..:mea .ni. ïoï 
50 tàtubly retàined- b:.roller i #i. ¢Jnne8tï.n.g 
4, c011ar 2 and the reaction of the interme.aI..-. 
ing cogs-oï..sectors a- and 5 ....... . 
Ai he- lover-end, b. Column.-. . (gsçL ï and 
12) tlere -s-. a" pair.-of, opposed--pins 0 -forming 
55 pi,0ts .8r.a_p.air of qugs 6 ! seeuredt0>a.-pl_e»62: 
marie of pressed aluminum alioy,, plate.-:2 
also-provided with. an "angle ,member- 3 .crrng 
a Pivot  for a verticalcontrollng>rod- 
1 and 2). attached, fo- -. bell=crank lever: 
 oally mounted within-he wing spur..23,-the.:sid, 
lever.  being in-turn actuated, by ..means .,of: a 
hori,ontal tube . adaptéd fo be contr011ed:.irom, 
the cockpit of the. craft thro/gh any.,appropràte. 
ge.arïng,- If will be. understood that-Plael/2 
G. may.tlus be tilt-ed abOUt pivot pins.. 0, As 
dicated: in g,2,- plate. 2, bas a central h01è: of 
appropriate-diameter -fO. accommodate.the, lowe r 
end of shaft 2|, and if is fo 5e understood 
the,tiling motion-which may be imp.arted, t 0 he 
70 said. plate:is limited, 
Plate 2: càried along its..peripher-y ,U 
chïnnel.embe  (Figs. 1, 3 and 11) adaped-to. 
form a: gu!dëfor rol!ers,3 during the rotti0n 
shaft 2  togethe wit.hte.asoiated pr 
75  ing the rotor prope. As:.indiçate,d  
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rollers 3§ have a slightly rounded periphery due 
to which they fit withLu member $8 with iimited 
play inspire of the inclination of the guide 68. 
The latter s secured fo the rira of plate 62 by 
means of square members such as illustrated af 
89 in Fig. 14 and 11 in Fig. 15.. Member 89 has 
two pairs of horizontal lugs, the upper one being 
adapted to fit on the rira of plate 82 while the 
lower one embraces the ctiannel member 88, as 
indlcated af the leït part of Fig. 1. Since, as 
described below, the height of member 88 with 
respect fo the blades varies along the periphery 
of plate 82, the lower pair of lugs (Fig14) are 
of course oblique along the slopes of member 
-88, and af the uppeznost position of member 
they are shown in Fig. 1 (right) and in; Fig 15. 
Considering now Fig. 2 wherein arrow 11 in- 
 dicates the direction of rotation of the rotor and 
arrow 12 the normal direction of lïight of the 
aircraft (which is at about 8 ° With respect 
fo the axis of pins 60), the channel or guide 
member 88 rises from A fo B, then sLuks from 
B fo C and remains low and horizontal from 
C fo A, the angle of slopo being very small, say 
of 1 ° 30' owing to the suggested diameter of 
plate $2 (960 millimeters externally). 
It will easily be grasped that when plate 
is somewhat tilted from ifs horizontal position 
the angle of oscillation of the blades from their 
horizontal position may be varied af wilh 
The oporation of my impro«ed device is as 
follows: 
It will be supposed that the aircraft is pro- 
vided with a rotor under each wing as clearly 
shown in Fig. 21. Plate 62 being horizontal, the 
U-shaped guide-way 88 is secured under it at the 
position shown in full lines in Figs. 1 and 17, that 
is the 180 ° horizontal portion of the said guide- 
way is on one side of the line AC of Fig. 2 and 
the 180 ° slant portion thereof is on the other 5`0 
side. The device illustrated has the horizontal 
portion of the guide-way on the left side and 
the symmetrical device under the other wing of 
the craft must have thiz saine portion on the 
right side. " 
When shaft 29 inside the wLug ls clutched With 
the englue, the rotor is caused fo rotate and 
rollers 35 follow the U-shaped guide-way 68. 
When they are running on the horizontal por- 
tion thereof, the blade pitch is set at 0% When :50 
a roller reaches point A (Figs. 2, 17 and :18) it 
begins climbing up and in acting so if rotates 
about the corresponding blade axis. When a 
roller has reached point B, the angle of ifs sup- 
porting rod 34 (Fig. g) with a horizontal plane-55 
is then 75 ° in the construction illustrated. 
larger angle would impair the smooth running of 
the rollers and would introduce risks of blade 
pitch inversion. If will be remarked that the 
rollers are pulled and not pushed. 60 
The roller supportLug rods 34 being secured by 
means of screws and collars (Figs. 3 and 8) to 
sleeves 3!, 32 the latter which are loose on the 
blade tails will impart .fo connecting .rods 49 
fastened to lugs 38, 39 a fo and fro movement. 
Since these connecting rods,are c0nnected with 
lugs 48 of sleeves 41 (Figs. 3, 8 and 16) the latter 
will be oscillated in unison with sleeves 
and through the same angle (24 ° 49' in the con- 
struction illustrated). Ttie cogged sectors 
(Figs. 7 and 16) secured fo sleeves  Wlll trans- 
mit this .oscillating movement fo the small sec- 
tors 51 with which they are in mesh. The ratio 
:between the radii of sectors Sa and 51 being 
.3.626 fo 1, the latter will oscillate through 

6 
angle of 90 °. (24 ° 49' multlplied by 3.626). And 
since sectors 51 are secured fo the blade tails, 
= the blades will also oscillate through 90 ° about 
their own axes. The inertia torques or forces 
5 of the blades, sectors and other reciprocating 
parts will be damped by the coil springs 15 and 
Il (Figs. 6 and 16), whereby the strains imparted 
' fo the guide-way 88 will be suppressed or reduced. 
This explains the necessity of small angles of in- 
lo-cidence for the slopes of the guide-wÇy (in the 
present case 1 ° 30').  
When rollers 35 run upwardly from A fo B 
(Figs. 2, 17 and 18) the blade pitch Lucreases 
" from 0 ° at A' fo 90 ° af B', and when they run 
15 d0wnwardly from B to C, the blade pitch de- 
. creases from 90 ° at B' to 0 ° af C'. The line AC 
(Fig. 2) which joins the ends of the horizontal 
.portion of guide-way 68 is at the saine rime the 
projection on a horizontal plane of the oscillation 
20 axis of plate 52 (line joining the pivoting pins 
$0) ; the.line A'C' is the line of lïight. Figs. I7 
and 18 clearly show the slopes of the guide-way 
 and the variations of the blade pitch resultîng 
therefrom. 
25 If will be understood that such an operation re- 
sults in a propelling force imparted to the craft, 
the steering of which is ensured as usual through 
fins and rail rudder.. 
When hoverLug is wanted, the pilot pulls tube 
3,0 $1 (Fig. 1) whereby bar 05 Is raised by the crank- 
belI lever 00. Plate $2 is thus caused fo oscillate 
'about pins $0 (axis AC of Fig. 2) through such 
an angle that point D is raised through 10 milli- 
meters and point B lowered through also 10 
. milliméters. The guide-way 08 then assumes the 
position shown in dash lines in Fig. 17 and the 
Curves representating the Luclinations of the 
various parts thereof and the variations of the 
blade pitch are those indicated in Fig. 19. If 
will be seen that the blade pitch increases from 
0 ° to 36 ° along arc À'B', then decreases from 36 ° 
to 0 ° along arc B'C', ïncreases again from 0 ° to 
36 ° along C'D' and againdecreases from 36 ° fo 0 ° 
along D'A'. There is nO more horizontal re- 
sultLug force applied to the craft but only a 
vertical liftLug comportent, as in a helicopter. 
In the constructï0n illustrated the slope of the 
two portions of guide-way 03 is then 1" 7'. 
OwLug to the vertical radius between pins $0 
and the different parts of guide-way 88, the os- 
cillation of plate $2 causes a slight vertical dis- 
placement of points A and C. But this displace- 
ment is negligible; in the construction illus- 
trated, supposing that the distance above-men- 
.tioned is ll6millimeters , the vertical displace- 
ment of points A and C is .038 millimeter and the 
residual blade pitch resulting therefrom would be 
less than 0 ° 7'. " 
Laterai stability of the Craft could be ensured 
by declutching a rotor during a short instant, or 
in the case of several englues by adj.usting the 
throttle valves thereof. Longitudinal stability 
may be ensured by means of an additlonal vari- 
able pitch two-bladed air-screw with vertical 
(}5 axis disposed above or beneath the aircraft rail; 
this additional airscrew would be stopped with 
blades disposed along the fuselage durLugfor- 
Ward fiight. 
For lïying backwards plate-02 is tilted a little 
7O more than for hovering, point D being raised 
through about 15 mlllimeters above the position 
of normal fiight. Guide-way 88 then assumes 
the position illustrated in dotted lines in Fig. 17 
 and the curves representing, the slopes thereof 
75 and the varlatlons Of the blade pltch are those 



Lf .Fig. 2: If vdll bes.en 
Mong :B'C'; -Iom 0  to 58  a-long CD :d 
58  £o 0  along D'AL Owing fo..he 
betw_een .he incidences af. D.' and . :the. :horl- 
-zenal reactions, are no mor.e.:bancd .and :here 
he af.t. baekwards; The ust sloge of : 
..guide-way.is then 1  50"; :the:,vriatin.::hht 
.o[ points A d C is. about ..t.. miter  :the 
residual blade pteh resti. m ..less 
than 0  19',. which is quite neglible. 
 order o turn the craft hen og, 
hateyer-may be e nb of retors,-t wod 
be scient, fo set one o. them und 
.forwa,_ffight d-ano£her one der 
wg or:backwad..-flight.; with he same pitch 
on boh sides the ircrît oId _urn iout 
miHimeters while ndz .the r wing , 
With a 160 H. P. engine a pair of 
.rors of the ,nd iusaed xotatg -af.-750 
R. P..M. and provided-wih: blades .of B00 x- 5.00 
:mietem will develop le-hovering a-.lff 
about 2650 lbs. which wod .abte ; .iple 
eigng 2000 lbs. fo hover p o. abou9 9000 
 Ieet and a four-rotor :apla-ne-eighg. 
3,a00 ts.  hover up go abo.ut 12,000 feet Nth 
a-,20,:H.. P; en,ne. nger btades-ouldçr, oNde 
still.beer.rults..Of.cose otr 
OE speeds nd dimensto ot blad-would : of 
adantage...For instance .with-400  500 . P. 
inad of 6.00 to 750. and ,bla, des-of l00-:x 
mfllimeters, the-saine :rests .as .above co.d 
obtained. 
With blades weigng 32 -lbs. 4.o. hang- heir 
nter.of.gravity at 60 .mmetex, s !rom  blgde 
axis-and :rotating at :50 R. 'P. M. the rings 
-bave ;L5 cofls-of steel we of .3.5 mi-l-lim 
diameer fo provide an extenal cM1 ameter 
.20 milli.meters. The inertia .torques are :re6uced 
when horing, sinee the .maximm angNar 
oke of the blades is-hen.of 36 * -insead,of 90" 
witn he same rime. -Moreoer ,t sorings 
preven the rol-lers from .gog sha-ply :uD 
don in their guiding ehannel owing to the-small 
vertical çlay which should ,be-proided.to,:çermtt 
t-heir -fvee o£ation. 
tt should be poined out .at landi- ,and 
g off-ma-y occur either :as a.helicopter or us an 
.arplane, since the use 0f arpi-n.g :ailerons ,and 
.sloted ps is.not-hindered. 
-For fl#ng over sandy cotries the rotormay 
- protected by a-n appropriate-cowlg  ex- 
plained below in the case of manne craft. 
ile X bave described my proved-rotor 
:apptied- .an aircra, it must be der0od 
-at tt may also be applied . ,sps..In s,ueh 
. case a pair of roto wod be fied each ..side 
.the lonudinal axis of the ship .at the :ear 
-thereof. The .hoNzontal driNng-shafM would be 
 either lontudinal  .the sNp or .obgue accord- 
ing. fo-he shape of the .hull and .they 
.eonnected with the engine shaft, or shafts 
through the hull. Each ror would be enclosed 
-wi.tn an appmpriate proMc.five-casi.ngformed of 
"two par£s. The upper one would be foed by 
-a shee screwed upon he .vertical periphery of 
'tke ed plate aZ .and ex-tenng down  
 :blades. The lower part would be in the-fo .of 
ia :tmh-erew.ed.d he .rotor casing .agd 
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b]de_...Thé :.space. :bet.we.n::thge. t.ee .lrts 
sre to .£he d pr  par. and :raise.by 
the:bs- during: çhir roalom Tke.slopes:.of 
 e gde .er wonld extend 
.qdrat  such a.maer a Sh 1 uld 
hevel,g.earg driving- the o wod. be o- 
eed, w.ii!: a wlin .nd the. pla ,ca-rr 
fo bhe:gsde .mber (plate ) od be, e 
:sud o: t-he 1...Of cose- a pts .od 
be ruade o_steel. 
OE .clan: 
i. A ,mti-blded --roto Ee¢_e. ï te Upose 
15 set .fo[th «omprising a OEsi: .adapd .for ,ro- 
tation aut  sbsnay vertical.x.; blades 
rdiHy-,oEsposed oud sa£d .cing, 
blades beg formed: wih u ral 
augbly. upport by sid .caste, 
20 .fls comprising a portion exterior to:said .casing; 
.a:non-otable .cicular gde-er OEsposed 
:ai : vriabl ,height co.aM o :said 
 lura .çf: lees, each lo_osely zd. by. one 
 Si .tai on the ortion eeo :eXterior 
25 said c.asing; . plurlity .of .arms, each 
secured fo .one .of-ifl sleeves; oers 
of sidarms,:s[d .r0llers.:being gde r«etieally 
by id de memher to be xerticy «ecipro- 
:cated  uson .ih .otutio of sid c; 
0 pla*y-,of oscilltable members .cried by..id 
cag, each at a stance from one o said 
sleeves and the xes of osciatio of sMd 
.!tuble member and of.said sleee.being..prllel; 
a pir oï substtially opposed connecting 
35 fo cÇe«t ech of sd sleeves: with t.he 
pong oHaab]e member; a -coggeoE ser 
 sec. .to eaçh of said .members; and anoher 
.cged ecr seced £o .eah of.said 
mesh ih said .st-nmed cogged secr, .said 
40 lt-nmed.cogged secr beg :smller n radi 
than id first-nmed cogged sector. 
2.  a multi-blad otor deice as.clime 
cl "l,.sMd non-rotatable :guide member beg 
:U,shped -section, with the  openg towards 
$ the ax of said oesing and each of i ,r0llers 
.hving i ax .of rotation substantially flways 
rfllelto the xis of the correspondïng bl. 
3.  a mti-bladed ror as .claimed in claire 
1, said nonrotatable circoEar guide member 
 .rming a d t *il*able ubout a .trnsvee 
aMs sstaially iersecing the axis of rota- 
tion of said 
:4. A mti-bladed ror device for craft pro- 
.pulsion comprising incombination a .hollow 
 stantially vertical column secured fo the raft; 
a verticaIsft rotaably carried by said column; 
 OEsi atthe lower end .o saidshaft below said 
colmn, said csing being formed with a plurali. 
o hollow radiul arms; rotatable raal 
. flO each radially supported'by one of said rms, each 
of said shafM extending outwary.o .said casi 
flrst in he form of a cylindrical rail and .ther 
:eatter in-the fore of a blade; a non-rotatable 
substntiatly rigid coecar plate carried by .e 
 lower end of-said column co-xially fo the .sme 
nd above:id casing; a U-shaped circular de 
..mber also co-axial fo said coln and secd 
under said plate with the O-openg inward!y; 
.plurat of sleev each loosely caied :on-te 
0--rtion of one of said radial shafts exterior .fo 
said. cing; a pluraty, or as .eaCh radilly 
secured .fo each of said-sleeves; 
mllers .chrotatably seced at the free.end of 
eh 0f sai lust-numed radial rms with 
.5 :llçr $i pUllel o he ax: of t ¢orresç0n6- 
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ing radial shaft, said rollers engaglng said 
U-shaped circular guide-member to be vertically 
reciprocated thereby; a plurality of oscillatable 
members carried by sai casing each ata dis- 
tance from one of said sleeves and in parallel 5 
relation thereto; a pair of connecting rods to 
connect each of said oscillatable members with 
the corresponding one of said sleeves; a plurality 
of cogged sectors each secured to one of said 
radial shafts on the portion thereof exterior to ]0 
said casing; and a plurality of cogged sectors 
each secured to each of said oscillatable members, 
said last-named cogged sectors being larger in 
radius than said flrst-named cogged sectors and 
each of said last-named sectors meshing with one 15 
of said flrst-named sectors. 
ANDRÉ CORNIOEON. 
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